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A  The  control  of  T  and  8  lymphocyte  responses  is  a  major  goal  of 
Immunobiology.  In  this  study  we  have  examined  the  control  of  B  cell  responses 
in  vitro  by  several  lymphokines  including  IL-1,  IL-2  and  gamma  interferon. 

This  analysis  provides  information  on  the  potential  to  manipulate  B  cells  in 
culture  for  their  production  of  desired  antibodies,  as  may  be  needed  prior  to 
hybridoma  production  and  also  provides  information  on  the  mechanism  of 
regulation  of  lymphocyte  responses. 

In  the  present  study  we  have  shown  that  IL-1  and  more  importantly  gamma 
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interferon  are  involved  in  the  regulation  of  B  cell  responses.  The  role  of 
gamma  interferon  in  T  cell-replacing  factor  (TRF)  activity  for  antigen-specific 
plaque-forming  cell  (P^C)  responses  in  vitro  was  studied  using  antibodies  to 
murine  gamma  interferon.  TRF  activity  was  present  in  supernatants  (Sn)  of  Con 
A-  or  mixed  leukocyte  reaction-stimulated  murine  spleen  cells  as  well  as  in  an 
IL-2-rich  fraction  of  phytohemagglutinin-stimulated  murine  human  peripheral 
blood  lymphocyte  Sn  and  in  the  Sn  of  the  Gibbon  T  lymphoma  MLA-144.  The  human 
TRF  was  highly  active  with  cells  from  nu/nu  mice  and  normal  mice  but  not  with 
cells  from  animals  with  the  xid  immunologic  defect,  similar  to  the  activity  of 
murine  TRF.^ntibodies  to  gamma  interferon  consisted  of  hyper-immune  rabbit 
antisera,  ^artma  interferon  affinity-purified  rabbit  immunoglobulin  and  an 
interspecies  hybridoma  specific  for  murine  gamma  interferon.  The  results  show 
that  the  activities  of  all  preparations  of  TRF  are  markedly  diminished  or 
abrogated  by  antibody  to  murine  gamma  interferon  but  not  by  antibodies  to  human 
gamma  interferon,  nor  by  normal  rabbit  sera  or  purified  rabbit  Ig.  The  degree 
of  inhibition  was  dose  dependent  and  was  quantitatively  reversed  by  the 
addition  to  the  cultures  of  recomb in ant -derived  murine  gamma  interferon  but  not 
human  gamma  interferon.  This  reversal  was  fully  antigen  specific  and  thus  not 
attributable  to  polyclonal  B  cell  activation  by  gamma  interferon,  which  is 
inactive  alone  in  the  TRF  assay.  Kinetic  analysis  shows  that  gamma  interferon 
must  act  by  24-48  h  to  produce  PFC  responses  at  4  d.  Together,  the  data 
demonstrate  that  gamma  interferon  is  a  necessary  mediator  for  TRF  effects  and 
that  gamma  interferon  is  induced  by  TRF  from  T-depleted  murine  spleen  cells  in 
sufficient  quantity  to  support  large  antibody  responses.  The  source  of  this 
gamma  interferon  may  be  the  potent  natural  killer  cells  that  are  induced  in 
cultures  stimulated  with  TRF. 


INTRODUCTION  antigen  or  antl-Ig  (8-10).  One  of  the  ccMplenentIng  components  Is  usually 

obtained  from  T  cell  hybrldomas  and  contains  Interleukin-?  (II-?).  The  other 
Antibody  responses  can  be  Induced  In  vitro  from  B  cell  populations  with  a  Is  obtained  In  supernatants  of  a  long-term  alloreactive  T  cell  line  or  some  T-T 

variety  of  stimuli,  provided  that  T  cells  or  various  cytokines  are  present  In  hybrldomas  and  contains  several  biological  activities  Including  Interferon- 

the  cultures.  In  most  studies.  Initial  signals  for  B  cell  activation  are  (IFN-t).  and  Is  termed  T  cell  replacing  factor  (TRF)  or  Interleukin-X  (IL-X) 


•ctlyitjf  of  four  Independent  TRF  preparations,  1nc1ud1n9  tuo  uhlch  are  derived 

froa  prIaNte  cells.  This  uas  accoapllshed  by  adding  to  the  cultures  antibody  I5E — — of — iD — ll-?-Ho,h — lynphoklne — fraction.  In  prellalnary 
to  IFh-T  uhlch  has  been  shoun  to  neutralize  the  biological  activity  of  IFH-''  in  experiments  we  found  that  a  mitogen-free  fraction  of  the  supernatant  of 
antiviral  assays  and  macrophage  activation  assays  (17,18)  and  similar  activated  human  peripheral  blood  mononuclear  cells  (PBMC),  termed  T11F(E-*), 


Phenotypic  analysis  of  responding  spleen  cell  preparations  at  the  start 
and  end  of  TRF  assays  using  three  methods  for  T  cell  depletion. 
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prmtaced  by  25  neutralizing  U  of  antibody.  This  descrepancy  may  occur  because  helper  cells  postulated  by  Parker  to  explain  a  possible  awde  of  Ktion  of  lL-2 
IFM-if  idiich  is  added  at  the  Initiation  of  the  cultures  may  be  substantially  in  TRF-supported  PFC  responses  in  the  anti-Ig  system  (10).  Residual  T  cell 
degraded  or  absorbed  in  the  high  density  cell  cultures  prior  to  its  time  of  activity  in  T-depleted  spleen  cell  populations  has  been  uell  documented 
action.  «diich  may  occur  from  24-72  h.  Time-dependent  absorption  of  IFN-if  in  (10.39).  In  the  present  study,  high  levels  of  *  cells  mere  produced  after  4d 
murine  cell  cultures  has  been  demonstrated  (37).  of  culture  in  the  presence  of  TRF(E-H).  In  view  of  the  ability  of  these  cells 


for  ot  le«$t  two  fKtors  for  TRF  activity,  the  second  of  which  may  be  supplied  lL-1  and  IL-2.  Alternatively,  antibodies  to  the  cellular  receptors  for  these 

by  the  IL-2-rich  TRF(E*N).  lymphokines  may  serve  the  same  purpose  and  further  help  to  Identify  the  cell 

Our  data  do  not  address  the  role  of  IL-2  Itself  in  these  TRF-dependent  subsets  Involved.  Single  cell  assays  may  be  the  most  useful  approach  to 

responses.  IL-2  may  act  In  synergy  with  IFN-y,  or  It  may  secondarily  Induce  analyze  the  distinct  action  of  lymphokines  on  B  cells.  Such  cultures  would  be 

the  production  of  IFH-y  (2S,26)  and  perhaps  other  factors  such  as  BCGF  free  of  the  products  of  all  forms  of  accessory  cells. 


